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^-v: 27/ 



^2 3^«^LTV^^o C:<D-fU'-'r^i^2 3it. mx.lt^ ^SO. 0 5mmO 
^»^#A $ ftfzif^ 1 mmO^ ^ e 7 V - ti ^ h 

^-ttMP 2 0 0 0) "CBIij^tf LTtf^. -T-f i^ne^y h^^^ 
- (-9- tJ' -^tMB V - 1 0 ) ^fflv^T^^iaSO. 0 5 ;um<7)T;v^-^ (A 1 2 O 
3) m-:.i^hWmmm. X{i4 0wt%<7)-7^;'<b7K^ (HF) 7fC'^?S^ J: 

^tt^o S^^I-COV^Tti, " nanometer-sized electrochemical sensors," 
Y. shao, et al.. Anal. Chem. 69, 1627 (1997) iCfB©;^ ttTV^.5>o 
[0 12 0] 

■tfz. ^-F^^S^l 8 a LT. Tffi (7) ^-e^$ 

tt^7'>KV7-#it#-e^^, N-[3- 13, 13, [3, 

t>*). C:C:T*(±. ff'r^®j^l(K#:i 8 a i: LT^ N-T"fe-f-;W- 4 h n- l - 

7 ^ ;i' T 5 > If f> ^ ^if ^ ffi V ^ ;i> o 

[0 12 11 
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^—-J: 28/ 



Ut6] 




[0 12 2] 

T'n-y^^l 8 2a t^^^UUl 8 1 tiM.x.X\^^^o Cio^if 
iS^^ 1 8 a ii. ^l?^'^ yn - ra^ 18 2a 1 8 1 7l)^mir^^ 

[0 12 3] 

^^^t ^m^<Dm^mi. -^^i^Vn-raglSl 8 2 a omUX ^ :h ::i T (m) 
C (0 3 (B) #BB) iw^#$ttTv^^i: t^>ic, ^^^^^^^-p^l 2tc|p]/&^or 

T-l 8 a ^^##1 2 ^Olg-^^i^J: iJltHt'^r^n. ioT. 1 8 a 
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[0 12 4] 
[0 12 5] 

^/c. 5l6iiS^i^l 8 a<7)d-^^##l 2 hfS-^^tL^^g^;^^! 8 11lij5&^i!c 

f ^ <^ ^ 5&^^^tT6tJ \z.mm£^^X % . l 2 LT^JiiS:$5-i^^^Mi!c@ 

[0 12 6] 

SH») ^^■r^^lWft^4 nmORilMT'^ KV^-^it^:^: LT<7)7'n-r 

7' h^i:^##:i 20^^:76^^-^, A u - S 

i:m;oT. '^'FM^aiS^l 8 a{i^##l 2 tl@|^$:}xTV>^o f'SrtJ-t,, ^ 

^^^^-^^^JSg^^^^jliJ^^^v^T^^^l 2ic®^-r;z,t#'^(7)j:9tc, 

[0 12 7] 

mrtc, ft«Kgljm#:T'S>^. N-[3- is, 5-tr>^ 13. [3, 

^jicog|j^ggi-^o i^, ^i^-eji. MT<7) (A) ~ (L) (o^m^mmi^x^ 
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[0 12 8] 



TIB (8) ^T-^$tL^3, Kn^v^,i.#^^^;l^^ 1 6. 8 g. 

Tie (9) ^-tr^$tL^^^^<f^;^^:^-:^;w^'•=e'^;^:? 0 7-f 2 2 . 0 

t>'>^m*V'i7A (K2CO3) 30. Og^. 5 0 Om 1 OT-t h > (CH3C 

0CH3) \,zm.^LxmwL^j:-^^h^ 3 5x:(Dmm(DUBr-2 4mmK 

2H5OH) tcioTS^H^H^-iirT. TIB (10) ^T^$tt;S3, S-lf^?. ( 
V ^Ji.#^^ 3 2. 2 g^#^o 
[0 12 9] 

[-fb?] 



COOCH3 

A 

OH OH 



(8) 



CI-C-n(^"^ • ■ - (9) 
I CH3 




(CH3)2N. 0 
S 



- (10) 



[0 13 01 

(B) 3, ^^VO^at 
(A) X%hiLfz3, )V:i'^i^) ^J, 

p{^;V'3 2. 0 gt:. TIB (1 1) 5^t?^$tL/i, 1, 3 -^^p? 2 5 
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^/V vV>2 0 0ml Kmm.mW^^^J::^^h-l}U^. 2 2 0t:~2 2 Sro^HO 
JETT'l, 3-v^^;l'-2--r^^*V';vV>=^|^*i-^o ^0 Lxnhfifz 

f^;v 2 5 . 3 g ^#^o 
[0 13 11 

Hk8] 



[0 13 2] 

(C) 3, (4 -v^^;!/;^;^^-^'^^;!/^-:^^^^;^^:^) 

25. 0 g«:T-fe h>'3 0 Om Uc^j!ilL/v:#;^ 2. 1 1^f^fi<^>•:^ h U "^7 A ^ h 
^vK (CHsONa) =^illx.-CMfa-e 2 BtF^tl^lil-^o Wm:'J'^(n>mmz. 

ni; K*3 4. 0 ginx.T3B#^KlS;^-^^o ^iSI^Tf^> MJETtrT-fe h :/=^ 

SULTtf^. $^tc^iJ'y-;i'lcj:oT#MBl^-^T> TIB (14) ^-e^^tt^ 
3, (4 ->^;>{f-;l/?&;W^>t^;v^;t^Vv^;V^:e-) ^J,#M;>{^;H 

9. 8 g^^^o 
[0 13 3] 



N 

CHsY^fcHs 



(11) 




(CH3) 2N 



(1 2) 
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CH3 g 



(CH3) 2N'^S 



- • (13) 



(CH3)2N s 
0 




(1 4) 



[0 13 4] 

(D) 3, 5-li*X (4 -vp{^;V:^;W^-^^;Vf^:^-^>>?;i/-^:t) 

(C) X-Whfifz3, 5-tfx (4-v^^;i'5!7;uyN*-=e^;i/^:j-^>>>';v^;a- 

) ^^l^ 19. 5 g ^ h (C6H5CH3) 300ml K^^M t 

^j^mm (N2) ^»K™t)'^5'C~l Ot:<7)|Sffl(?)zagT% 
1. 2f§^»(7)•:^^ 1; '>A7lc^>ffcif;^ (2 b^vJ^h^v) T;^^-'i7A^ 

^T^. ^(D'SWi^. 0t:~5'C(^^HOiajStci^4PL/i 1 0%t^m (HCl) 
0 0ml i3m^L^>&5'feinx.7^:m> (CH3COOC2H5) 
2 0 Om 1 -e2iIttm'r^o Wmm. ^a®^. m^-kM-ii^ (Sa t. NaC 1 
a q) . l&fnaW7jc (Sat. NaHCOsaq) -C'^^tC J: oTJll^^^Lfc 
f^. ^m-7i5^;T-->'>i^ (MgS0 4) xmM'^^^o -eLT. MEETT-S^i^J^^ 
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n>ix;VA) KX^xmnLX. Tifi (15) ^X^^iX^ 3, (4->^ 

[0 13 5] 
Hbl 0] 




CH2OH • • • (15) 



[0 13 6] 

(E) 3, (4 -vp?f-;l/:^7;ws-^^;v^:r^^v;v^:f) 

^ n V K(^i^3t 

) ^^v;1/T;1/3-;H 8. 0 g Eg:^'ft:>^^ ( C C 1 4 ) 3 0 0mnc^^^t 

fz^k. ^(omm^. ^•mmm^MTxsx:'-'! ov<Dmm<OY^x\ i. 2ig^ 
m^^^^^)^A (cHc 1 3) 2 0 om 1 -e2llI^#L7^:^^^ ^mT-ejt.fi^ 

tfz^, Y^'^y -liZX-oxmULX. Tffi (16) ^-e 

^$tL-5)3, (4 -v''p«5^;V:*;W-?^^;l'^:^-^>'i;;V^:^) ✓s;^^:/';!^ 

rJ'ny^Kl?. 5 g^%^o 
[0 13 7] 
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I'fb 1 1 1 




CH2CI • • • (16) 



[0 13 8] 

(F) 3, [3, s-H";^ (4 ->^^f^;v:^;i'/N'«=e-r>'i'^^^>v^;^ 

;^-^;V5. 0 g^rtY> 3 0 0ml KmMLfz^^ $f>tC2. l^^liO-^h 

E) Ti#ibtL/i3, 5-tr;^- (4 

-^>":/;Vi5'D^-r 1 7. 0 gSnx.T3NF^1^.$-li:^o ^iSH-Tf^^ Mffi 

IB^Ii: :J^nn.-^;i/A) HJ:oT»^t-C, TIB (1 7) ^-e^$tLS3, 5- 
tf;^ [3, (4 

[0 13 9] 
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Utl 2] 



(CH3) 2N A, 




■ m 



(1 7) 



(CH3) 2N-^ 
0 

[0 14 0] 

(G) 3, 5-tr7. [3, 5-if;=^ (4-^^'^^;v:*;WN*^-f 

(F) t:1#^tL/v:3, 5-e;^ [3, 5-trx ( 4 - ;i/y'?^-r 

:t^>'y;V'^:t) 4 . 0 g ^ h 2 0 0 m 

r~5r<59|EfflOzajgiCi!^4PL^c 1 Q%iMm.^WL3 0 Om 1 t3ti^L^;65e)Jnx. 

I^m^^;H 5 Om 1 •C2|5Iiam^'i.o ifttlit^. ^ta^^Ts i&fnt:m7jc:s. 
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TIB (18) ^-e^^tL^S, [3, (4 ^ ^Jl^iJ )\^ 

o 

[0 14 1] 

Hki 3] 



[0 14 21 

(H) 3, 5-tr;^ [3, (4 ->^^f^;v:^?;w-?^^;v^:t--^^v^;v 

(G) •C#<btLfv:3, 5-tfx [3, (4 -^^ ^;i':?&;i//N'^-f 

ja->^>'v;v^:t) -^>v?;vT;vn-;n 2. 5 g Eg:^'fb.^^ 2 

0 0ml ic^jiiuyi:t^^ ^(o^r^ii, ^^M^^mrs.y'^s'C- 1 ot:<^^fflo 




CH20H 



(1 8) 



0 
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^m^-r^o Lfzmm^ n n 2 O O m l 2 Lfz^^. m.&T 

) 3^-e^$tL-g) 3, [3, (4 -v^^;v:^;w^^'f 

>v;i/f=-:^-) ^>-J)V^u^) Kl 2. 0 g^#^o 

[0 14 3] 



[0 14 4] 

(I) 3, |3, S-fcfJ^ [3, (4 



['fbi 4] 




(1 9) 



0 
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iz, (H) X-nhfLfz3, [3, 5 -ex (4-v^^-'V:<?^WN'-:exf ;i/ 

^>v;V:J^DiJ l 2. 0 gJDx.-C3Btr^ 

^r*^A^n-T h^y^-f -tCioTffl^LT. TIB (2 0) 3, 
5-tr>^ {3, [3, S-kT;^ (4 -vp{^;v?^/;W^*^;l'^:t^>>^ 

[0 14 5] 

I'fki 5] 



(CH3) 2N 




.0 




(CH3) 2N-/ 




(2 0) 



0 V (CH3)2N 0 
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[0 14 61 

(J) 3, ^-\£.7s 13, [3, s-kf;^ (4 -v^^;^:*;^/^'*'f 

(I) ■e#f>tLfc3, 13, [3, (4-vp«5=-;U 

9.5 0 10 0ml tC^iSL^^m. ^'^S^^sSTO 0* 5 "C ~ 1 0 

■CofSHoi^j^-e. 1. 2ig^;K;o-:h h U -^ATK^^bvfx (2-^h^va:.h^ 

v) T;V^-'>A^-^;ft'i> 7 0 w t% h^wai^^trg^^s O^MT-fiTf -So ?i 
Tl^Tm. ^^M^^kTiRO'^S 1 0 t:<7)^H<^zajgT'$ ^ i B#rpmi:i>^ 
WMWr\k. 'l<^>?#flK=SrO'C~5'C<O^H<?)iagti?t*PL^cl 0%-^^^ 
^1 5 0ml \iZW^\^tiiii^ htV^^fz.'\k. f^^^^^H 0 0ml T« 2 HlJftttlf -2)0 

y)l^'^yM,^U'7Y^'7y ^ (MPg^iE : nn.-^;WA : ^^-9-^^= 1 : 1) 

ioTffimLT. Tie (2 1) ^l?^$tL^3, 5-e;^ i3, 5-e>?. [3, 

)V^ir\ ^>'v;^T;vn-;i^7. 2 0g^#^o 
[0 14 7] 
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[-fbl 6] 




0 



CH2OH ■ ■ '(21) 



(CH3) 2N 



^C„2 ^ 





(CH3)2NY 

A 

" M (CH3) 2 

[0 14 8] 

(K) N- (3 -■/n-=eyne:t^-;v) -4-^^^-l-•:^7^;^T^>' 

> 7 t ^^?^5 Om nc, 4 h n>^7^;vr ^ > 3 . 2 3 

^ I^^T^ h^iiKn7^>'10ml Ic^^SUt^cI. 1 3 -yn-^-T'n tfit 
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V' : 41/ 



5 0ml ^ljnx.T. WpB.^-^}^^^ Om 1 X- 2 mi&Hilr ^ o tttBf^> W^S^. 

B%$-^-c. Tffi (2 2) ^X7ri^fi:b^n^m-i3-yu^':fu\£:t^-)i^) 

l-f--7-f-;VT^ V2. 65g^^#'l)o 
10 14 9] 
Hbl 7] 



0 




• ■ - (2 2) 



[0 15 0] 

(L) N-[3- is, 5-try^ is, S-tfy^ [3, 5 

(J) XnhtlfzS, 5-e>; is, 5-lfX [3, 5-H-:^ (4-vp«^;V 

5!;;w-?^^ ;v^:^^:/v;w^;f) ^>>>^;i/^;a-] ^>v;]/t;v:3 
j^M^^»!£T:Rt/'^Ot:~5'CO$gffl<;oiajgT\ 1 S4<^7K*<l:-^ b A (Na 

H) iSr-^^-r^e o%:r-f ;v-9-^^>i^3 >=^jnx.-c> s o:^r^ji#i--i»o -e-o 

a. ^;^M*^5£TS.c^'oic~5t:<o^H<7)ia;g-e. ^(omWiK, (K) Ti#f> 

tt;t 2 jg^M<^N-(S-y^n^7'ne:^ :::-;!/) -4-::^ hn- 1 -i-y^)ur 

oi^^io-^hv-^^Ap^ b^-^-'f K^Jn^T. ^ia-e2B#TOJ^t-'i.o mmt. 

^Tt?T-fe h >- =1:^*1- -So CI 7 LXn(otLfzmm^7K7i(.5 Om 1 ^inx-T^ 
n n .i^;^^ 3 0 m 1 2 mi^mt^o i^iHW:. ^W^^k. mQ:k^yi(,RU^mQ 
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: 42/ 



T. ±m (7) ^T-^;^tL^N-[3 - |3, 5-e>; |3, 5 - tfT. [3, 5- 
-ynkf:^r:-;l/]-4-- hn- 1 -•^■7f^;VT^ > 0. 6 2 g 

o 

[0 15 1] 

ilv^r. ^FBl®^i^#l 8 a'e*)^N-[3- 13, |3, S-fcfy?. [ 

3, 5-1^*;^ (4 -^;i/:^;-7'h^>v;v^:^) ^ 

[0 15 2] 

afc•r^N-[3- 13, 5-if;^ }3, 5-tr;^ [3, 5-e:^ ( 4 - ^ ;v tI; 

^:^p)i^t^Zy\ ynn'^j-ci- 

Lx%w^i 2<D%^i,z^ '^mmnmi^i s aTbnmm^^fi^fz-:^^- 

[0 1 5 3] 

tfc. c: <7>:$5'T-M-^^g 1 0 0 (i. ^tLX. •7'd-7'2 5. :<f7;^^2 4 

m 
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[0 15 41 

glv^T. Cl<^:9'T-^^^ei 0 0^^fflv^7t^^^#:^^Hov>-c. 1114 (A) 

(c) t:mmLxmmi-^o 

[0 15 5] 
[0 15 6] 

&i^X-^:h. N,N,N,N--r>^ l3 -[3 -(3 -•7:ii-;i/r^n^-;i/)-yn kT 
'-;i^T^ /]-7"n tr-;v} - 1, 3--yr<y'fxi^^>2 6 =£r^;^L-C@5Ei"^ 

o 

[0 15 7] 

;i'T^ yj-T'n tf~;i/} -i, 3 - vT ^ y T'n/N-v 2 6 56^^ L BIE^^-f 
^^^2 4^:J:^^^•:^3 6 (1113 (A) #HS) tc^gLT. :ffy:^^2 4±<0 
N.N,N,N--r 1 3 -[ 3 - (3 -7 j^~;V'T ^ n -;i/)--7"'n li*-;i/T ^ y ] 
-•/nii°-;i/} - 1, 3--;^T5 y ■/n/N';y 2 6 i:7'n-y2 5<^N-[3- i3 
, 5-tr;^ 13, 5-\£y^ [3, 5-try^ (4 -y ;l':j57 7°h^>v;v^:^-) ^> 

-±y^)i'r^yi9> a.t^m^mmxn\^wM.^^^ (m^ (a) ) o ^f^m 
2 6 i:. 2 \zm^^^fz^mWii^m^i s a t<DWim^. ift^nm:^-^ 
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[0 15 8] 
[0 15 9] 

ti. ^^£ii^4 4 7j>^^^-t'2):/a-:7'2 5 <7)^iSlcM-r '2>M-^t::®o%>-c. Hig 

^4 8 1C j:o-Ctfa:.ViP^gB4 Oti^^y^ 5 0 t^^Ift^-li:. 7^0-^2 5 0 
^^i:N,N.N,N--r |3 - [3 - (3 - 7 a^-;l'T n ^ 7'n tf-;VT 
^ y]->/ntf-;H -1,3 -vT^ y :^n/i>2 6 ^ ;6^Bff ^m^l^iS L i: i 

84 6 IcioT. yn>--/2 5 ^:fr^:^m^2 4 frw^Lrl&it:^^|6]tc^IJl$-^^ 
m^l 8 a IC^LT. Mi§ nTllg?fe;R:^ 4 0 5 nmRZ/^mm 1 0 nm<D/^^> KVn' 

[0 16 0] 

8 a(i:Si)^L•C^ — *:^lsij^*>cM^^TSifeHm:^*t#, 1 8 b t^^o 

8 2a 1 8 2 b 
[0 16 1] 

h<Dmmz^^mi(o^^2 8 ate, ^^m^^)i^^-(7)^W}x^:hmi&^MM 
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mS&^^tL^^lc, H 1 0^^2 8 a /i^^^l-^^g^tta^O 1 ^ibmi^^^X^ 
mi^^M<r>m'k^n&^m-t 1 o:0'^2 8 b t^-So ciCT-ti^ tt^r^I&^^ft 

#1 8 a<^ 1 |g]<^i&^m:oT. t|l 0:g^^2 8 a T&^^f 4 o<^;g;^^^0 ^ 
-t><^10:d>^i/j;^$tL^ (1214 (B) ) o 
[0 16 2] 

[0 16 3] 

-e^O^:^. Eljfe=m:St>c,#.-e*);g>^ 1 0:^^2 8 b 1 co^^-2 8 b 

coj^St::^^^ ^1 <^):9'?-2 8 b tm'k'^^^^^-^^^n^m'^h^m2 

[0 16 41 

<^)«^^-e{i, 1 EI O It" 1 8 aOmf&i^Ji^'oXmM^titz^ ^ 1 
^ 2 8 a 9 *)<^ 1 ^ 2 3 0 i!)^^ir^ 4 o<7);^^^S<^ 

l'Ot^^ir:ho Xit> M2<7)^^3 0 76^^ 1 <^>55*T- 2 8 a ^MX^^m^^iZit 
. 1 lll<7)cf>F^gtljS^# 18a J: o TM);^;^ :h-/i, 0 1 O:^^^ 28a <^>S 

[0 16 5] 

C) ) o 

[0 16 6] 
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[0 16 7] 
[0 16 8] 
[0 16 9] 

[0 17 0] 

^^•^^LO:^i^tfe -IrSai*^ < #^ Cl t i)^X § a o 
[0 17 1] 

w^<r>^i'n±i)^''k^ttj:fzKmzm^^^^o^j:^mmmM^i 8 2iW^ 

[0 17 2] 
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ii^ifyT. 2 4 S^^Mt" ^ ^ ^ J: •:5 T . •7°n - 2 3 i^^^itir ^ o 

[0 17 3] 

<S3<7)^|l&<^m^> 

Iil5:5.t>'lli6 ^#MLT. ^OMH^O||3 0|lig<^ff^.^JCO§iJi|^-r^o z<0 

[0 17 4] 

[0 17 5] 
[0176] 

115 (B) iz^tXdK. ■7°n~y8 5(i> ±tLX. 'fu-'r:^i^x^^^ 
[0 17 7] 

v-^A-rtrtf^y (ij-y ij^-ttfip 2 0 0 0) -ef I i ® L r # lb 

[0 17 8] 

{i5fc^f&ttM^ftt 4>$§;i-So ) u^mi 0 nm<D-mt^^> (t i 02) (j^t 
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[0 17 9] 
[0 18 01 

tfz. ^mmmmi^8 8 a ^:^wi^8 e tc@$g$-i^^:^fe{±±^ici5a^$tt-r. 

[0 18 1] 

m^^x. ^<7)^^^^mw:2 0 o^m^^^tz^i'^^umz'D\^^x. me (a) 
(c) =Sr#Hsfrmig-r^o 

[0 18 2] 

— o-eab^:)l&l5!j;t2m^SS!jtcMt*^#*fflov^T{i> " Solar light induced carb 
on-carbon bond formation via Ti02 photocatalysis* , Laura Cermenati, Chri 
stoph Richter and Angelo Albini, Chem. Commun. , 805-806 (1998) lcfSfc$ tt 

[0 18 3] 
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[0 18 4] 
Hbl 81 

QCH3 

cHaO-si-— 'OyC=c • • • (2 3) 

I 0 

0CH3 

[0 18 5] 

^^m\,z.\t. ^r.mk^mwu.mj^o. o5wt%~o. iwt%) ^x.< 

W^\^-^J:'b^ h . 3-TiJ'';n:^v7'ne;l/hU^ h^v-v^^^SrztJ^O. 2wt 

?LS 0 . 4 5 /z mc^ -7 -f ;v ^ - - h y v-eiiit't'2>o 
[0 18 6] 

h ^ V 7 V 9 0 ii. ^Mi;^m^^^ili frc J: o TSftfe $ tt ;g> f^i^-f- ^ ^-^tt^* ^ 

t^j:ho COSl<0^^^{±. 1ii(7)|§'^;g:iStCj:o-C^^2 4 
[0 18 7] 

-eof^. m2(7)^=}'9 0^^khif^7.m^2 A-^. Ts^^^ (HIS (A) # 
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